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PREFACE

This report presents the results of the 1983 General Aviation Activity and Avionics
Survey. The survey is the continuation of an FAA data collection program to gain
information on the activities and avionics equipment of the general aviation
aircraft fleet. The results represent the cumulative effort of several agencies
within the Department of Transportation. Within the FAA, the Information and
Statisties Division sponsored and coordinated the activities associated with the
survey. The Transportation Systems Center (TSC), under Project Plan Agreement
with the FAA, developed the sample design and computer system for sample
selection, data editing and estimation of results, ran the system during survey
production, analyzed survey results, and prepared the survey report. TSC
transferred the survey responses to machine readable forms and was also
responsible for printing names, addresses, and aircraft information on the survey
questionnaires.

The authors would like to acknowledge contributions to this report by: Nicholas
Soldo and Patricia Carter, AMS-420, who guided the project and reviewed the
report text; Marilyn Vlarotta of Systems Development Corporation, who revised the
computer programs for the 1983 survey and performed the production runs to
produce the estimates contained in this report; and John Royal of Systems
Development Corporation, and Juan Bellantoni and Russ Nahigian of TSC, who
developed the methodology and computer software for estimating general aviation
miles flown.
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EXECUTIVE SUMMARY -8

This report presents the results of the seventh General Aviation Activity and
Avionics Survey, conducted in 1984 by the Federal Aviation Administration to S
obtain information on the activities and avionics of the 1983 general aviation B

aireraft fleet, the major component of civil aviation in the United States. The : !
- FAA selected a statistically designed sample of about 10.7 percent of the o
3 registered general aviation fleet to participate in the survey. The sampled aireraft R

represented all states and FAA regions, and all of the major manufacturer/model
groups of aircraft. The survey was conducted through a mailed questionnaire, :
3 yielding in total a response rate of 62 percent. AR
3

i Some important survey findings appear below:

4

o An estimated 35.2 million hours of flying time were logged by the 213,293 ]

active general aviation aircraft in the U.S. fleet during 1983. There was a J

1.7 percent increase in the number of active aireraft from 1982 to 1983. The . @

active aircraft had a mean flight time per aireraft of 164 hours and
represented about 82 percent of the registered general aviation fleet.

o Turboprop and turbojet aircraft averaged a greater number of flight hours per .
aireraft than other aircraft types with 389 hours and 382 hours, respectively. B
Twin engine turboprops with thirteen or more seats flew almost 1139 hours o,
per aircraft. In contrast, single engine piston powered aircraft with fewer '
than four seats averaged approximately 140 hours.

o The most common primary use of general aviation aircraft was personal for
an estimated 48 percent of the active fleet, followed by business for 21 -
percent of the fleet, and executive for 8 percent of the fleet. -

nl..L..A-"~:

0 The most populous region in terms of based aircraft was the Great Lakes '
Region, which housed an estimated 18 percent of all registered general oy

KRR

aviation aircraft, followed closely by the Western-Pacific Region with 17
percent. The most populous state was California, which housed 13 percent of —
E the registered aircraft. -

. o About 84 percent of the general aviation aireraft had two-way VHF ]
¥ communication equipment, about 64 percent were equipped with 4096-code o
- transponders, about 56 percent had at least one component of an instrument RhG
| landing system, and about 79 percent had some form of navigation equipment. T
. ®
-
o An estimated 25.8 percent of general aviation aircraft had avionies .
equipment enabling them to fly above 18,000 feet in positive controlled o
: airspace. Approximately 67.0 percent of the GA fleet could not fly above -
' 12,500 feet due to avionies limitations alone. ;
.
1
1
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Lc o An estimated 40.5 percent of the active general aviation fleet flew by ;.i
\ 5 instrument flight rules (IFR) at some time during 1983. -
0 About 76 percent of the total hours logged by the 1983 general aviation fleet
were flown in visual meteorological (VM) conditions during the day. Aireraft
flown in VM night, instrument meteorological (IV) day, and IV night

conditions accounted for 10 percent, 10 percent, and 4 percent of the total
hours flown, respectively.

v

o The general aviation aircraft fleet consumed an estimated 1,041 million
gallons of fuel during 1983, 428 million gallons of aviation gasoline and 613
million gallons of jet fuel.

(o]

The general aviation aircraft fleet flew an estimated 4,261 billion air miles
during 1983.
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1. INTRODUCTION
1.1 GENERAL

1.1.1 Purpose of Survey

The purpose of the General Aviation Activity and Avionics Survey is to provide the
Federal Aviation Administration (FAA) with information on the activity and
avionies of the general aviation fleet. Figure 1.1 underscores the importance of
general aviation to the United States civil air fleet. During calendar year 1983
general aviation composed over 98 percent of the U.S. civil air fleet 1, accounted
for 81 percent of civil operations at FAA towered airportsz, and logged 80 percent
of the total hours flown by the U.S. civil air fleet3. The information obtained from
the survey enables the FAA to monitor the general aviation fleet so that it can,
among other activities, anticipate and meet demand for National Airspace System
facilities and services, assess the impact of regulatory changes on the general
aviation fleet, and implement measures to assure the safe operation in the airspace
of all aircraft.

1.1.2 Background

Prior to the current survey method, the FAA used the Aircraft Registration
Eligibility, Identification, and Activity Report, AC Form 8050-73, in its data
collection program on general aviation activity and avionies. The form, sent
annually to all owners of civil aireraft in the U.S, served two purposes: (1) Part 1
was the mandatory aircraft registration renewal form, (2) Part 2 was voluntary and
applied to general aviation aircraft only, asking questions on the
owner-diseretionary characteristics of the aireraft such as flight hours, avionics
equipment, base location, and use. In 1978, the FAA replaced AC Form 8050-73
with a new system: Part 1 was replaced by a triennial registration program; Part 2
was replaced by the General Aviation Activity and Avionies Survey, FAA Form
1800-54. (See Appendix A.3.) The survey was to be conducted annually based on a
statistically selected sample of general aviation aircraft, requesting the same type
of information as Part 2 of AC Form 8050-73. The first General Aviation Activity
and Avionics Survey took place in 1978, collecting data on the 1977 general
aviation fleet. The 1983 statistics in this report were derived frcm the seventh
survey, which took place in 1984. Benefits resulting from the new method of data
collection included quicker processing of the results, improved data quality, and a
considerable savings in time and money to both the public and the Federal
Government.

lCensus of U.S. Civil Aircraft, Calendar Year 1983, U.S. Department of
Transportation, Federal Aviation Administration, (Washington, DC, 1984), p. 4.

2'FAA  Air Traffic Activity, Calendar Year 1983 Report," Federal Aviation
Administration, (Washington, DC, 1984),

Note: General aviation as used in this report combines both general aviation and air
taxi from the source above.

3Air Carrier: Census of U.S. Civil Aireraft, Calendar Year 1983, U.S. Department of
Transportation, Federal Aviation Administration, (Washington, DC, 1984), p. 21.
General Aviation: Table 2.4
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1.2 SURVEY COVERAGE
1.2.1 Aircraft

The General Aviation Activity and Avionies Survey covers, through a stratified
probability sample, all general aviation aircraft registered in the United States.
The term "general aviation," as used for this survey, is defined as all aircraft in
the U.S. civil air fleet except those operated under Federal Aviation Regulations
Parts 121 and 127. These two parts cover the operations of fixed wing aircraft and
rotorcraft, respectively, that 1) have been issued a certificate of public
convenience and necessity by the Civil Aeronautics Board authorizing the
performance of scheduled air transportation over specified routes and a limited
amount of nonscheduled operations, and 2) are used by large aircraft commercial
operators. General aviation thus includes aircraft operated under:

Part 91: General operating and flight rules.

Part 123: Certification and operations: air travel clubs using large airplanes.
Part 133: Rotoreraft external load operations.

Part 135: Air taxi operators and commercial operators of small aircraft.
Part 137: Agricultural aircraft operations.

General aviation offers such varied services as air taxi, air cargo, industrial,
agricultural, business, personal, instructional, research, patrol, and sport flying.
General aviation aircraft range in complexity from simple gliders and balloons to
four engine turbojets.

Certain aircraft meeting the general aviation criteria have been excluded from the
survey. This group consists of aircraft registered to dealers, aireraft in the process
of being sold or with registration pending, and aircraft for which not enough
infor nation was available to categorize them properly for sampling purposes.

1.2.2 Geographic

The sample survey covers general aviation aircraft registered with the United
States Aircraft Registry as of December 31, 1983. Over 99 percent of these
aircraft are registered to owners living in the 50 states and Washington, D.C., with
about 0.20 percent (534 aircraft) registered in Puerto Rico and other U.S.
territories, and 0.13 percent (350 aircraft) registered to owners living in foreign
countriesl,

1.2.3 Content
Appendix A.3 contains a copy of the survey questionnaire, FAA Form 1800-54. The

questionnaire requests the owner to provide the following information on the
sampled aircraft's characteristics and uses for various periods:

1Source: FAA Aireraft Registration Vaster File as of December 31, 1983,
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1) Hours by use, IFR hours, percentage of hours flown in Instrument
Mieteorological (IM) and Visual Meteorological (VM) conditions during
the day and evening, and fuel consumption for entire calendar year
1983,

2)  Airframe hour reading and location of aircraft base as of December 31,
1983, and

3)  Avionies equipment currently on board.

1.3 SURVEY METHOD

The method of collecting data for this survey was the mail questionnaire, sent to
the owners of the sampled aircraft in two mailings. The first mailing in February,
1984, covered all 27,828 aircraft in the sample and had a response rate of 54
percent as shown in Table 1-1. This was about 86 percent of the total responses to
the survey. The second mailing conducted in April, 1984, included only those
aircraft in the sample that had not yet responded. The second mailing had a
response rate of 19 percent which accounted for 14 percent of the total responses
to the survey. The combined response rate for the two mailings was 62 percent.

TABLE 1-1. SUMMARY OF RESPONSE INFORMATION BY SURVEY PHASE

PORTION
NUMBER OF TOTAL

SAMPLE OF RESPONSE | RESPONSE
SIZE RESPONSES| RATE (R/(TOTAL R)

SURVEY PHASE (S) (R) (R/S X 100%)] X 100%)

FIRST MAILING 27,827 14,897 54% 86%

SECOND MAILING 12,930 2,443 19% 14%

TOTAL 27,827 17,340 62% 100%
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1.4 SUMMARY OF SURVEY RESULTS

1.4.1 National Scene

Results of the General Aviation Activity and Avionics Survey at the national level
revealed that during 1983 an estimated 35.2 million hours of flying time were
logged by the 213,293 active general aviation aireraft in the U.S. fleet, yielding a
mean annual flight time per aireraft of 164 hours. These aircraft comprised 82
percent of the registered general aviation fleet. The statisties for 1983 showed a
3.6 percent decrease in flying hours, a 1.0 percent increase in the number of active
aircraft in the general aviation fleet, and a 5.7 percent decrease in mean hours per
aircraft over the comparable figures for 1982. Longer-term trends for these
variables are found in Figures 1.2, 1.3, and 1.4. Although the number of active
aircraft has been increasing in general over the years, the other activity measures
have shown a steady decrease. Both general aviation total flying time and mean
time per aireraft have decreased 19 percent since 1979. The decrease can most
likely be attributed to the decline in the economy and rising aircraft operational
costs. In addition, the air traffic controller's strike in August, 1981, which caused
the FAA to institute certain constraints on the users of the National Airspace
System to assure safe and efficient operations, reduced general aviation traffic
levels in beth 1981 and 1982.

1.4.2 Results by Aircraft Type

The most heavily used aircraft types were fixed wing turboprops with thirteen or
more seats, averaging over 1100 hours per aircraft, because of their heavy
commercial usage as commuter air carriers and air taxis. There was a great deal
of variation in activity among all types of general aviation aireraft in terms of
three measures resulting from the survey: total hours flown, number of active
aircraft, and mean hours flown. Figure 1.5 highlights the variation as well as the
relationship of these three measures to each other. Distance along the vertical
axis indicates mean flight hours per aircraft, distance along the horizontal axis
indicates the relative portion of the active fleet belonging to each aircraft type,
and the area within each box is proportional to the total flying time for the
aircraft type. Thus, it is evident that in terms of sheer numbers, single engine
piston aireraft dominated the active fleet and contributed the largest portion of
total flying time, yet had one of the lowest mean flight times per airecraft. In
contrast, the turboprops, turbojet aircraft, and rotorcraft had low representation in
the active fleet but contributed a relatively high proportion of flight time resulting
in the greatest mean flight hours of any of the major aircraft types.

Although owners of ultralights are not required to register their aircraft under
current aviation regulations, a number of owners have done so. An item on the
questionnaire makes it possible to identify ultralights responding to the survey and
to estimate their activity. There are approximately 977 registered aircraft that
are ultralights, about 588 of which are active, flying around 117 hours per aireraft
for a total flying time of 76,000 hours.

Five-year trends from 1978 to 1983 for total flight time and number of active
aireraft are shown by aircraft type in Tables 1-2 and 1-3. Even though the number
of active aircraft has registered an annual growth rate of over 1.4 percent, the
trend for total flight time is downward at an annual rate of -2.2 percent. Closer
examination of the tables reveals that the fixed-wing single engine piston aircraft
and small twin engine piston aircraft are largely responsible for the decline in
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TABLE 1-2 GROWTH OF GENERAL AVIATION TOTAL HOURS FLOWN
BY AIRCRAFT TYPE, 1978 - 1983 (Thousands of Hours)

M S L L 'i‘f"\"i"‘ﬁfﬁjﬁ‘;‘"ﬁ'_ﬁt—'—"i

Compound
AIRCRAFT TYPE 1978 1979 1980 1981 1982 1983 Annual
(Standard (Standard | (Standard | (Standard | (Standard ] (Standard Growth
Error) Error) Error) Error) Error) Error) Rate in %
FIXED WING
1-engine piston 10,111 11,180 10,044 10,185 8,325 8,189 -4.13
1-3 seats (570) (384) (399) (399) (374) (399)
l-engine piston 17,746 19,109 18,295 17,506 15,934 14,959
4+ seats (992) (420) (428) (432) (472) (441) -3.36
2-engine piston 3,644 4,006 3,730 3,606 3,040 3,013 -3.73
1-6 seats (241) (148) (172) (144) (177) (192)
2-engine piston 2,439 2,855 2,547 2,762 2,617 2,717 2.18
7+ seats (189) (137) (143) (153) (197) (235)
Other piston 104 152 130 24 33 32 -21.00
(7 (15) (18) (63) (10) (10)
2-engine turboprop 960 1,254 1,489 1,549 1,576 1,431 8.31
1-12 seats (49) (s7) (55) (68) (116) (93)
2-engine turboprop 622 572 964 542 520 659 1.16
13- seats (63) (45) (55) (45) (84) (118)
Other turbopre 24 45 56 62 71 83 28.17
(3) (2) (10) (11) (20) (31)
2-engine turbojet 1,019 1,125 1,163 1,238 1,347 1,350 5.79
. (44) (39) (52) (48) (98) (92)
Other turboiet 176 134 169 149 264 124 -6.76
(30) (9) (27) (16) (46) (31)
ROTORCRAFT
Piston 806 892 736 930 579 572 -6.63
(79) (97) (75) (108) (58) (49)
Turbine 1,421 1,664 1,603 1,754 1,771 1,700 3.65
(135) (108) (115) (150) (145) (151)
OTHER 338 353 359 391 379 420 4.44
(20) (29 (21) (34) (40) (49)
® TOTAL AIRCRAFT 39,409 43,340 41,016 40,704 36,456 35,249 -2.21
(1,199) (627) (650) (659) (701) (712)

NOTE: Column summations may differ from printed totals due to estimation procedures.
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TABLE 1-3 GROWTH OF ACTIVE GENERAL AVIATION FLEET
BY AIRCRAFT TYPE, 1978 - 1983 (Number of Aircraft)

Compound
AIRCRAFT TYPE 1978 1979 1980 1981 1982 1983 Annual
(Standard (Standard | (Standard|} (Standard] (Standard | (Standard Growth
Error) Error) Error) Error) Error) Error) Rate in %
FIXED WING
1-engine piston 59,185 62,362 60,505 59,914 57,670 59,199 0.00
1-3 seats (860) (594) (688) (748) (910) (976)
1-engine piston 101,466 106,028 107,930 107,983 106,503 107,228 1.11
4+ seats (857) (450) (538) (656) (687) (778)
2-engine piston 15,621 16,891 16,224 16,749 16,381 16,249 0.79
1-5 seats (259) (157) (246) (246) (303) (315)
2-engine piston 7.328 7,958 8,141 8,607 8,501 8,660 3.40
T+ seats (202) (90) (153) (181) (168) (150}
Other piston 221 229 212 114 140 143 -8.34
(10) (11) 7 (29) (24) (14)
2-engine turboprop 2,507 2,944 3,339 3,968 4,427 4,733 13.55
1-12 seats (68) (13) (41) (46) (45) (72)
2-engine turboprop 566 538 627 557 610 578 0.42
13+ seats (1) (15) (18) (17) (28) (48)
Other turpoprop 56 96 123 134 149 142 20.45
(3) (3) (10) (5) (28) (38)
2 +sngine turnojet 2,115 2,309 2,551 2,808 3,309 3,447 10.26
(27) (29) (37) (68) (84) (92)
Ither turholet 364 343 441 362 687 451 4.38
(34) (6) (13) (23) (73) (91)
ROTORCRAFT
P atin 2,822 3,123 2,794 3,250 2,419 2,541 -2.08
(135) (127) (133) (173) (178) (191)
T e 2.492 2,740 3,207 3,724 3,749 3,998 9.92
30 (50) (49) (73) (140} (153)
ran 4,028 4,770 4,945 5.049 5,233 5,923 8.02
(75) (114) (142) (179) (211) (207)
TOTAL AIRCRAFT 198,778 210,339 211,045 213,226 209,779 213,293 1.42
(1,269) (789) (945) (1,078) (1,238) (1.345)

NOTE: "»lumn summations may differ from printed totals due to estimation procedures.
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hours, and have exhibited little growth over the last five years. On the other hand,
small fixed wing twin engine turboprops and twin engine turbojets have shown
strong growth in both numbers and usage. In the rotorcraft area, piston-powered
rotorcraft have been declining in number and hours flown, while turbine-powered
rotoreraft have shown gains in both measures of activity from 1979 to 1983.

The general aviation aircraft fleet consumed an estimated 1,041 million gallons of
fuel during 1983, 428 million gallons of aviation gasoline and 613 million gallons of
jet fuel. From Figure 1.6, it is evident that turbojet and turboprop engines
consume fuel at much higher raies than piston engines. The high rates account for
turbojets' burning 32 percent of all fuel consumed in 1983, as shown in Figure 1.7
even though they represent only 2 percent of active aircraft. Fixed wing piston
aircraft account for 40 percent of the fuel consumed in 1983 due to their high
representation in the general aviation fleet. Table 2-21 shows more detailed fuel
consumption estimates and their standard errors.

The general aviation aircraft fleet flew an estimated 4,261 billion miles over the
land during 1983. The estimate is based on a mathematical model, incorporating
speed differentials by phase of flight, cruising speed by manufacturer/model group
of aireraft, and the number of hours flown by manufacturer/model group. Detailed
estimates by aircraft type and primary use can be found in Table 2-22.

1.4.3 Results by Primary Use

Like aircraft types, primary uses were differentiated by their activity
characteristies, as shown in Figure 1.8. Distance along the vertical axis indicates
mean hours per aircraft. Distance along the horizontal axis indicates the relative
portion of the active fleet engaged in each primary use, and the area within each
box is proportional to to the total flying time for each primary use. Aircraft used
as commuter air carriers showed the highest individual usage with a mean of 1083
hours flown per aireraft. Aircraft used for instructional purposes, as air taxis and
for executive purposes also had fairly high levels of individual usage with mean
hours flown per aircraft of 315, 369 and 307, respectively. General aviation
aireraft were used most commonly for personal and business purposes, representing
48 and 21 percent of the active fleet. While total hours flown for the general
aviation fleet declined by about 4 percent from 1982 to 1983, flying time for
aircraft in the commuter carrier, air taxi, and other work categories increased
significantly. Executive and personal uses showed small gains, while all other uses
decreased in hours flown.

1.4.4 Results by Flying Conditions

Survey results indicate that over 76 percent of the total hours logged by the 1983
general aviation fleet were flown in Visual Meteorological (VM) conditions during
the day. Aircraft flown in VM night, Instrument Meteorological (IV]) day, and IV
night conditions accounted for 10 percent, 10 percent, and 4 percent of the total
hours flown, respectively. These results are illustrated in Figure 1.9.

Not suprisingly , fixed wing single engine piston aireraft and rotorcraft spend the
bulk of their flying time in VM conditions. Single engine piston aircraft fly 92
percent of their flight hours in VM conditions. Fixed wing piston aireraft with two
engines, turboprops, and turbojets spend considerably more of their flying time in
IM conditions, approximately 35 percent. Table 2-12 contains more data on general
aviation annual hours flown by weather and light conditions by aircraft type. In
addition, Tables 2-13 and 2-14 give detailed breakdowns of general aviation annual
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hours flown by weather and light conditions by region of based aircraft and by SDR
manufacturer/model group, respectively.

»t 1.4.5 Results by FAA Region

Mean aircraft usage did rot differ signficantly from region to region with the

exception of the European (Foreign) Region, according to Figure 1.10. In the

figure, distance along the vertical axis indicates mean annual hours per aireraft,
distance along the horizontal axis indicates the relative portion of the active fleet
based in each region, and the area within each box is proportional to the total
flving time occurring in each region. It can be seen that the Great Lakes Region

t accounted for more active aircraft than any other region. However, the Southern
and Southwestern Regions accounted tor more total flight time. The smallest

E region in continental United States was New England, with only 4 percent of the
active aircraft and about 4 percent of the fleet's total flight time.

U

Tables 2-3 and 2-8 contain more estimates by region; Tables 2-2 and 2-7 show o
similar estimates by state of based aircraft.

1.4.6 Results by Avionics Capability

1.4.6.1 Individual Avionics Components

The extent to which general aviation aircraft are furnished with on-board avionics
equipment was a principal finding of the survey. A summary appears in Figure T
1.11. Eighty-two percent of the aircraft have two-way VHF communications, 64 T
percent are equipped with 4096-code transponders, 56 percent have at least one
component of an instrument landing system, and 79 percent have some form of
navigation equipment. It is evident from comparing the 1983 and 1978 avionics
estimates that the general aviation fleet is becoming more sophisticated in terms
of its avioniecs equipment. Within two-way communications, for example, there
(] was a significant shift from 360 channel to 720 channel equipment. In terms of

transponder equipment, there was a substantial increase in the percentage of the
general aviation aireraft containing 4096 code transponders and altitude encoding
equipment, while the percentage of aircraft containing no transponder equipment
declined considerably over the five year period. In terms of VOR receivers there
was a shift from 100 channel to 200 channel equipment. The proportion of the
general aviation fleet with transponders increased from 53.3 percent in 1978 to -
64.3 percent in 1983, and the proportion with at least one part of an ILS increased
. from 51.0 percent to 56.1 percent. The proportion of aircraft having two or more
] communications systems increased by 8.1 percent from 1978 to 1983. The
proportion with two or more VOR receivers increased by 6.5 percent over the same
s five year period. More detailed breakdowns of avionics by aircraft type, state,
region, and primary use are provided in Tables 2-15 through 2-18.
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Figure 1.12 shows the portion of active aircraft of each type which engaged in IFR
(Instrument Flight Rules) flight during 1983 and further, the portions that flew IFR
with and without transponder equipment. It can be seen that almost all active twin
engine piston aircraft, turboprops, and turbojets flew IFR at some time during 1982
and were equipped with transponders. Although a much lower proportion of the
active single engine piston airceraft and rotorcraft in the fleet flew IFR during the
year, almost all that did were equipped with transponders. In fact, almost 100
percent of IFR flying was performed by aireraft equipped with transponders.
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1.4.6.2 Avionics Capability Groups

Estimates of the number of aircraft containing individual pieces of avionics
equipment are somewhat limited because they do not provide the means to
determine an aircraft's overall ability to use the National Airspace System (NAS).
Often several pieces of equipment are required to obtain a certain capability in the
NAS; it thus becomes necessary to study groups of avionics, rather than individual
pieces. Therefore, avionics capability groups were developed to provide a
framework for the GA fleet relating airborne avionies equipment to aircraft
capability to perform in the NAS, and within this framework to analyze the
activity and other characteristics of the GA fleet.

The methodology and assumptions for developing avionics capability groups are
detailed in General Aviation Avionies Statistics.] This report also contains a
glossary which explains numerous terms relating to avionics equipment and the
National Airspace System.

Two classifications of capability groups (CG's) were developed. The first type
consists of avionics equipment meeting FAA requirements for use of various
aspects of the NAS. FAA regulations deal with three basic capabilities: (1) to fly
in different segments of the airspace, (2) to fly under visual flight rules (VFR) and
instrument flight rules (IFR) type of flight, and (3) to land at different classes of
airports. In the formation of CG's of avionies equipment which relate to these
three capabilities, the groups take on a hierarchical nature; that is, there is an
order to the groups. Thus, the first type of CG became known as hierarchical. In
general, the avionics equipment and the associated capabilities for one capability
group are a subset of the avionies equipment and the associated capabilities for the
next higher group.

The second type of capability group, non-hierarchical, consists of avionics which
give an aircraft additional capability but which are not required equipment
according to FAA regulations. The formation of the second type of CG involved
grouping component pieces of avionies equipment which together would form a
complete avionics system for enabling an aircraft to make full use of a landing,
communications, or navigation system in the NAS.

Hierarchical CG's are deseribed in Table 1-4 in terms of avionics equipment and
associated capabilities. Non-hierarchical CG's are described in Table 1-5.

Table 2-23 presents the estimates of the number of GA aircraft found in the
hierarchical and non-hierarchical CG's. Examination of Table 2-23 reveals the
following on the GA fleet:

a. About 25.8 percent of GA aircraft have avionics equipment enabling
them to fly above 18,000 feet in positive controlled airspace.
Approximately 67 percent of the GA fleet cannot fly above 12,500 feet
due to avionies limitations alone.

lGeneral Aviation Avionies Statisties (1979 Data), U.S. Department of
Transportation, Federal Aviation Administration, (Washington, DC, 1981), pp.5-10.
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TABLE 1-4. HIERARCHICAL CAPABILITY GROUPS - ®,

AVIONICS CAPABILITES
Group 1 1. Up to and including 12,500 feet .
No regulatory avionics mean sea level (MSL) :
Gliders...Up to and including o
18,000 feet MSL e
ADF...Colored airways below
12,500 feet MSL e
VOR or RNAV ...VOR airways o
below 12,500 feet MSL K |
RNAV...Low altitude RNAV L
airvays below 12,500 feet A
MSL ]
2. VFR flight, day and night y
4
3. Uncontrolled airports 4
Group 2
Two-way communications 1. Up to and including 12,500
feet MSL
Gliders...Up to and including
18,000 feet MSL e
.
2. VFR flight, day and night ]
3. Non-TCA controlled airports Y
Group III TCA's L
Helicopters ... with 4096 code ®
transponders...Group I -
TCA's ]
All helicopters...Group I and II ‘
TCA's below 1,000 feet above 4
ground level (AGL) ‘o

NOTE: Air taxis with navigation
system and transponder:
Group I TCA's

Air taxis with navigation A
system, transponder and 1
altitude reporting: Group I
TCA's and non-positive
controlled airspace

Aodoard o0

Air taxis with navigation

h system, DME, transponder
.- and altitude reporting: Group
I TCA's and positive
controlled airspace

® 1-22 ®
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TABLE 1-4. HIERARCHICAL CAPABILITY GROUPS (CONTINUED)

AVIONICS CAPABILITIES
Group 3 1. Up to and including 12,500

Two-way communications
Two systems—air taxis

VOR or Automatic Direc-
tion Finder (ADF) or
RNAV

Group 4

Two-way communications
Two systems—air taxis

4096 code transponder

VOR or RNAV

GGroup 5
4096 code transponder

Altitude encoding
equipment

feet MSL

Gliders...Up to and including
18,000 feet MSL

ADF...Colored airways below
12,500 feet MSL

VOR or RNAV...VOR airways
below 12,500 feet MSL

RNAYV. .Low altitude RNAV
airways below 12,500 feet
MSL

IFR flight

Non-TCA controlled airways

Group III TCA's

Helicopters with 4096 code
transponders...Group II
TCA's

All helicopters...Group I and

I TCA's below 1,000 feet

AGL

Up to and including 12,500
feet MSL

Gliders...Up to and inecluding
18,000 feet MSL

VOR airways below 12,500
feet VISL

RNAV...Low altitude RNAV
airways below 12,500 feet
VISL

IFR flight
Non-TCA controlled airports
Group II TCA's

Helicopters...Group I TCA's
below 1,000 feet AGL

Non-positive controlled
airspace
VFR flight, day and night

Uncontrolled airports
Group III TCA's
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TABLE 1-4. HIERARCHICAL CAPABILITY GROUPS (CONTINUED)

YT Y

TN T T TSI T TS e L L e - LR S R 1
L

AVIONICS CAPABILITIES
Group 6 1. Non-positive controlled

Two-way communications

4096 code transponder

Altitude encoding
equipment

Group 7

Two-way communications
Two systems—air taxis

4096 code transponder

Altitude encoding
equipment

VOR

Group 8

Two-way communications
Two systems—air taxis
4096 code transponder
Altitude encoding
equipment
VOR
or RNAV
DME

airspace
2. VFR flight, day and night
3. Non-TCA controlled airports
Group III TCA's
Helicopters...Group I TCA's
1. Non-positive controlled
airspace
VOR airways

2. IFR flight

3. Group I TCA's

1. Positive controlled airspace
Jet routes
RNAV...RNAYV routes

2. IFR flight ®

3. Group I TCA's
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(g TABLE 1-5. NON-HIERARCHICAL CAPABILITY GROUPS o,
AVIONICS CAPABILITIES
!
Group 1 Partial use of airport ILS _.1
Localizer -
Group ? Partial use of airport ILS -
Localizer ]
Marker Beacon .‘
Group 3 Full use of airport ILS
Localizer
Marker Beacon
Glide Slope ]
Group 4 Landing approach in Category mt .1
ILS weather conditions at airports n
Radar Altimeter with Category IIl equipment ;
Group 5 Area navigation over long j
4 Long Range RNAYV distances and large bodies of
(¢ | water o,
F g
) Group 6 Determination of altitude above 4]
Radar Altimeter level of terrain 1
! Group 7 More accurate and flexible landing
’] Vlicrowave Landing approaches, especially at air- L J
System (MLS) ports with mountains and large
buildings nearby
£ Group 8 Backup landing systems 1
ILS .J
L MLS ;
E’ .
b Group 9 Sophisticated navigational and : 4
) Long Range RNAV landing capabilities ' 3
VS J
@ L]
ISee Appendix D, "Weather Category Definitions," General Aviation Avionics Statistics 1
° (1979 Data), (Washington, DC, 1981). o
k ° 1-25




b. About 78 percent of GA aircraft are equipped to fly IFR.

c. Almost sixteen percent of the GA fleet are limited to landing at
uncontrolled airports. Approximately 22 percent can land at either
non-TCA controlled airports or Group III TCA's, Approximately 30
percent can land at any type of airport except a Group I TCA. About
32 percent can land at Group I TCA's. This latter proportion has
increased constantly over the past 5 years.

d. In general, Table 2-23 indicates that those aircraft in the least
sophisticated non-hierarchical CG's also comprise the bulk of the least
sophisticated hierarchical CG's. Of the aircraft possessing none of the
non-hierarchical CG equipment (i.e. NO GROUP), 74.3 percent fall into
hierarchical CG's 1, 2, and 3. Similarly, those aircraft in the most
sophisticated non-hierarchical CG's are also in the most sophisticated
hierarchical CG's. For example, 93 percent of the aircraft possessing a
complete ILS and a radar altimeter fall into hierarchical CG 8.

Tables 2-24 through 2-33 show distributions of hierarchical and non-hierarchical
capability groups versus aircraft characteristics. These characteristics include:
primary use of the aircraft, hours flown during 1983, age of the aireraft, and
computed aircraft type. The 13 computed aircraft types listed in Table 1-6
combine the four aircraft characteristics of engine type, number of engines,
aireraft type (simple), and number of seats into meaningful combinations for the
GA fleet.

Generally, those aircraft in low order CG's have less sophisticated characteristics
than those in high order capability groups as follows:

a. As in prior years, as the hierarchical CG's increase in sophistication,
the predominant uses also change from personal, to business and
personal, to executive and business (Table 2-24).

h. As non-hierarchical CG's increase in sophistication, the predominant
primary uses of aircraft change from personal, to business, to tusiness
and executive. For example, executive aircraft alone compose 46
percent of the aircraft reporting both a radar altimeter and a complete
IS and about 45 percent of the aircraft reporting long range navigation
equipment, yet executive aircraft compose only 6.4 percent of the fleet
(Table 2-29).

c. In the case of both hierarchical and non-hierarchical capability groups,
aircraft containing more avioniecs equipment and capabilities are flown
more hours on the average than those with smaller investments in
avionies equipment (Tables 2-25 and 2-30).

d. Aircraft in the more sophisticated groups contain newer aircraft on the
average than less sophisticated CG's (Tables 2-26 and 2-31).

]

Computed aircraft type increases in sophistication as the level of
avionies increases. (Tables 2-27 and 2-32).
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TABLE 1-6. COMPUTED AIRCRAFT TYPE

TYPE DESCRIPTION

L. Fixed wing single engine piston 1-3 seats
2. Fixed wing single engine piston 4+ seats

3. Fixed wing two engine piston 1-6 seats

1. Fixed wing two engine piston 7+ seats

3. Fixed wing piston other

6. Fixed wing two engine turboprop 1-12 seats
7. Fixed wing two engine turboprop 13+ seats
8. Fixed wing turboprop other

9. Fixed wing two engine turbojet
10. Fixed wing turbojet other
11. Rotoreraft piston
12. Rotoreraft turbine
13. Other aireraft
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1.4.7 Other Results e

Additional results to those discussed above are found in the tables in Section 2.
Estimates of total hours, mean hours, lifetime airframe hours, and number of
active aircraft for over 220 SDR manufacturer/model groups of general aviation
aircraft are found in Tables 2-5, 2-11, and 2-19. Appendix D contains definitions
of these groups. The report also includes a table (Table 2-20) on mean hours and ®
number of active engines for 73 different manufacturer/model groups of engines.
Appendix E contains definritions of these groups.
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NOTE:

OTHER XX REFERS TO ALL GENERAL AVIATION AIRCRAFT

BELONGING TO VANUFACTURER/MODEL GROUPS OF FEWER THAN
20 AIRCRAFT IN SIZE FOR AIRCRAFT XX WHERE XX STANDS FOR

01
02
03
04
05
06
07
08
09
10
11
12
13

FIXED WING PISTON, 1 ENGINE, 1-3, SEATS.
FIXED WING PISTON, 1 ENGINE, 4+ SEATS.

FIXED WING PISTON, 2 ENGINE, 1-6 SEATS.
FIXED WING PISTON, 2 ENGINE, 7+ SEATS.

FIXED WING PISTON, OTHER.

FIXED WING TURBOPROP, 2 ENGINES, 1-12 SEATS.
FIXED WING TURBOPROP, 2 ENGINES, 13+ SEATS.
FIXED WING TURBOPROP, OTHER.

FIXED WING TURBOJET, 2 ENGINES.

FIXED WING TURBOJET, OTHER.

ROTORCRAFT, PISTON.

ROTORCRAFT, TURBINE.

OTHER AIRCRAFT.
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